Comparative neurochemical and neurobehavioral effects of repeated chlorpyrifos exposures in young and adult rats.
Neonatal (7 days old) rats are markedly more sensitive than adults (3 months old) to the acute toxic effects of the insecticide, chlorpyrifos (CPF). In the present study, we have compared the effects of subacute CPF exposures in these same age groups. Repeated doses of CPF (40 mg/kg, SC, every 4 days, total of 4 doses) caused extensive inhibition of cortical, hippocampal, and striatal cholinesterase (ChE) activity in adult rats at 4 (90-92%) and 14 (71-78%) days after the last treatment. Rats treated similarly during postnatal maturation (beginning on day 7) showed a much lower degree of ChE inhibition (21-60%) at these time points. Muscarinic ([3H]quinuclidinyl benzilate, QNB) receptor binding in cortex, hippocampus, and striatum was reduced in adult brain at 4 (30-43%) and 14 (22-32%) days after the final treatment, whereas receptor densities were only marginally affected (5-11% reduction) in young rats. Basal motor activity levels were not affected in either young or adult rats as a function of CPF exposure. CPF-treated adult rats exhibited higher activity levels after challenge with scopolamine (1 mg/kg, IP) at 2, 4, 6, and 8 weeks after treatment, whereas CPF exposure did not affect the motoric response to scopolamine in rats treated during postnatal maturation. These data suggest that although neonatal rats are more sensitive to acute lethal effects from high doses of CPF, adult rats exhibit more persistent neurochemical and neurobehavioral alterations following repeated, lower-level exposures.